
CALfFORNIA REGIONAIT IIATER QUALITy CONTROL BOARD
SAN FRANCISCO BAY REGTON

oRDER NO: 93-046

SITE CLEANUP REQUIREMENTS FOR:

UNOCAL REFTNING AND MARKETING DIVISION
ITNOCAL CORPORATION, SAN FRANCTSCO REFTNERV
RODEO, CONTRA COSTA COUNTY

The California Regional Water Quatity Control Board, San Francisco
Bay Region (hereinafter called the Board) finds that:

1-. Unocal Corporation, (hereafter Union oiL or the discharger),
owns and operates the San Francisco Refinery located at Rodeo,contra costa county as shown in Figure 1. The refinery
produces fuels and lubricants and is classified as a luberefinery as defined by U.S. Environmental Protection Agency in40 cFR 4L9.40. Daily crude throughput consists of
approximately 80,ooo barrels of oir. The refinery began
operations at this location in 1996.

2. The site is in a flat floored valley lying between Crockett
and Rodeo, adjacent to san pablo Bay. The valley drains an
area of approximately 1r1oo acres, of which approximately 40?is occupied by the refinery, rnterstate Highway r-90
separates the main refinery facilities from the southern,
nainly undeveloped portion of the site. Elevations range from700 feet to sea level. The refinery is located on a
northwestern plunging asymmetrical syncline conprised of
interbeded silty sandstone, sirtstone and claystone of upper
Miocene age.

3. waste Discharge Requirements, order No.99-190 and
Environmental Protection Agency (EPA) Adni-nistrative Order No.
RCRA 09-89-00L2 prescribed subsurface investigations for
hydrocarbon contamination and rnetals. The Orders-required an
evaluation to determine whether hydrocarbon eontanlnants areiTnlcling ground or surface wateis of the state. A reporttitled rrHydrocarbon Investigation Report, Unocal San Francisco
Refineryrr was subrnitted in September 1992. The objectives ofthe investigation/renediation program are:

a. Investigation of potential of f -site cont,aminant rnigrat,ion
pathways located near the perimeter of the refinery.

b. rnvestigation of the interior areas of the refinery (e.g
above ground storage tanks with a history of bottolnfailures, or areas suspect of hydrocarbon contarninat,ion -source areas.
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c. Monitoring of groundwater quality at potential
contaminant migration pathways near the perimeter of the
refinery.

d. control of groundwater quality at potential contaminant
migration pathways near the refinery perimeter.

e. Remediation of contaminant source areas in the interior
of the refinery.

Hydrocarbon contamination is widespread in the western portion
of the refinery adjacent to san pabro Bay, particurarly in the
ff Aff zone wells monitoring the water table aquifer.
rnvestigations conducted in late 19gg and early 1999 showedthe presence of 5 froating hydrocarbon pools containing
approximately 44,oo0 barrels of oil. correct,ive measures
along much of the bay front are warranted t.o contror nigrationof hydrocarbons and metals into San pablo Bay.

Two distinct aquifers are present over part of the area
bordering the bay. The A zone which occurs nostly within fill
and the B zone which occurs in bay sand overlain by bay mud,
separating it from the A zone. The bay sands and mud occur in
the western part of the site. Bay mud extends several hundredfeet inland from the bay shore. The bay mud serves as anaquitard but does not overlie the bay sand cornpletely.
contaminated groundwater rnigrating from the interioi of thesite may enter the bay sand at loCations not overlain by bay
Tud and rnigrate into san pablo Bay. several incorrectryinstalred monitoring wells connect tne A and B zones. Thavert,ical gradient present accelerates nigration of
contaminants from the A to the B zone. Float,ing and dissolved
hydrocarbons were found to be more widespread in the A zone
then the B zone,

Bay nud is absent in the northern part of the bay front in thevicinity of the marj.ne terminal where fill dirJctly overlies
the bay sand. The aerial extent of bay mud is restricted to
the vicinity of the shoreline, wheras bay sand is found to bepresent further inland, allowing contaminants to ent,er the bay
sand.and migrate into san pablo Bay, beneath the bay rnud.
Previous investigations have shown the presence of- floatingoil poors close to the bay front and on both the up/and
downgradient, sides of the p. G. & E. channel, which isunderlain by bay sand. Floating contaminants in the A zone
and dissolved contaminants in the B zone from these oil pools
may be rnigrating into the bay both in the A zone ana wj,thinthe bay sand of the B zone.

tidal influence study was conducted in 7 wells, 4 in paired
and B zone monitoring wells rocated adjacent to the Effluent
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Safety Basin. Change of potentiometric surface elevation was
noted in we11s cornpleted in the bay sand (B zonel of the
paired wells along the bay front, without increase in chloridecontent,. This indicates that bay waters are not intruding
into bay sand and the fluctuations are the result of t,idal
pressure effects.
Floating petroleurn hydrocarbons (FpH) and dissolved-phase
hydrocarbons were present downgradient of inactive waste sites
5 and 8 in both the A and B zones. Distribution of floating
hydrocarbons was more extensive in the A zone than the B zonewelrs. A large floating hydrocarbon pool is present in thevicinity of these two waste sites. rnactive waste site 5 was
used for the disposar of leaded tank bottorn sludges, whiresite 8 was used for the disposal of acidic sludges. waste
constituents consist of both FpH and dissorved products,
rnetals, semi-volatile and volatile organics and acidicresidues. The groundwater flow direction is towards San Pablo
Bay.

The refinery site of unocal corporation is divided by Highway
l-01 into two parcels. The western portion of the site is thelocation of the refinery, the upper and Lower Tank Farms,three Hazardous waste Disposar sites and several largefloating oil pools, located in the near vicinity of the
shorerine of san Pabro Bay. This order focuses primarily on
deveropment of plans to prevent, nigration of froating and
dissolved hydrocarbons and dissolved rnetals in groundwater, on
the western portion of the refinery, from enteringr san pablo
Bay.

The Environmental Prot.ection Agency (EpA) under its
Proceedings of the Resource conservation and Recovery Act,
which was incorporated into the land treatment arei post
closure Permit, has initiated an Ecological Risk study, to be
conpreted by May 15, J.993. Based on this study unocal wirt
prepare a corrective Measures study work plan for completion
by June 12, 1993. This document will describe a work plan to
develop a specific corrective measures program to prevent,
nigration of wastes into State waters.

The Board adopted a revised water euality control pran for the
san Francisco Bay Basin (Basin plan) on December 11, 1991.The Basin Pran contains water quarity objectives andbeneficial uses for san Francisco Bay and contiguous surface
and groundwaters.

The actual or potential beneficial uses of san pablo Bay inthe vicinity of the site are:

a. Industrial service supply
b. Navigation
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Commercial and sport fishing
Contact and non-contact water recreation
Wildlife and estuarine habitat
Fish migration and spawning
Preservation of rare and endangered species
Shellfish harvesting
Migratory water fowl resting and feeding area

L4. The discharge of waste constituents creates or threatens to
create a condition of pollution or nuisance.

15. These Sit,e Cleanup Requirements are written to direct the
discharger to take necessary measures to prevent or renediate
rnigration of waste constituents into San Pablo Bay.

16. This action is an Order to enforce the laws and regrulations
adninistered by the Board. This action is categorically
exernpt from the provisions of CEQA pursuant to Section L532L
of Title t4, of the California Code of Regulations.

L7. The Board has notified the discharger and interested agencies
and persons of its intent under California Water Code Section
L3304 to prescribe Site Cleanup Requirements for the discharge
and has provided them with the opportunity for a public
hearing and an opportunity to subnit their written views and
reconmendations.

L8. The Board in a public meeting, heard and considered all
commends pertaining to the discharge.

IT IS HEREBY ORDERED, pursuant to Section L3304 of the California
Water Code, that Unocal Corporation shal1 cleanup and abate the
nigration of wastes into San Pablo Bay as follows:
A. PROHIBITTONS

1. The discharge of wastes or hazardous rnaterials in a manner
that degrades water quality or adversely affects the
beneficial uses of the waters of the State is prohibited.

2. Further significant migration of pollutants through
subsurface transport to waters of the State is prohibited.

3. Activities associated with rernediation of subsurface
transport of cont.aminants and cleanup which will cause
significant adverse rnigration of pollutants are
prohibited.

B. SPECTFICATIONS
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1. The storage, handling, treatment or disposal of soil or
groundwater containing pollutants shall not create a
nuisance as defined in Section 13050(m) of the California
Water Code.

2. The discharger shall conduct investigations and
monitoring activities as needed to further define the
current local hydrogeologic conditions, and the lateral
and vertical extent of soil and groundwater pollution.
Should nonitoring results show evidence of pollutant
rnigration, additional characterization of pollutant extent
may be required.

3. The discharger's subrnitt,al of technical reports evaluating
immediate, interirn and final rernedial measures will
include projection of the cost, effectiveness, benefits,
impact on public health, welfare and environment. of each
alternative measure. The reports shall consider the State
Water Resources Control Board's Resolution No. 6g-L6,rfSt,atement of Policy with Respect to Maintaining Hiqh
Quality of Wat,ers in Californiarr.

PROVTSIONS

1. The discharger shall comply with the prohibitions and
Specificat,ions of this Order in accordance with the
following tasks and time schedules.

2. The discharger shall cornply with prohibitions A.I., 2. and
3., and Specifications 8.1. and 2., according to the
following schedule:

CoMPLETTON pATEITASK

a. CORRECTIVE MEASURES STUDY WORK PLAN
COMPLETION DATE: June 12, L993

Subrnit a technieal report, acceptable to the
Executive Officer, containing a Corrective
Measures Study Work Plan to define a
corrective measures program to prevent
nigration of polluted groundwater into San
Pablo Bay. Technologies to be investigated
shall include a groundwater intercept system
at the western boundary of the site and source
control measures to reduce the discharge of
contaminants to groundwater from sites 5 and 8
(an acid sludge disposal site and leaded tank
botton disposal pit). The study shalI also
analyze the inpact of groundwater extract,ion
and treatment on flow and contaminant mass
discharge to the Bay from the site.



b. SUPPLEMENTARY ACTTONS WORK PLAN
COMPLETION DATE: July L6, 1-993

Subnit a technical report, acceptable to the
Execut,ive Officer, containing:

(1) a proposal to irnprove delineation of pollution
ext,ent by installing additional rnonitoring
wells at the Seasonal Products Storage Tank
Farm, downgradient of tank L002, located in
the southeastern part of the site. Evaluate
the extent of subsurface unleaded grasoline, to
initiate recovery if present in sufficient
quantity.

(2) a work plan to develop a FPH recovery systen
in the vicinity of inactive waste sites 2 and
3 at the Upper Tank Farm.

(3) a work plan to perform an assessment of the
acceptability of existing monitoring wells for
use in both rnonitoring of water quality and
the measurement of the groundwat,er surface and
piezoneters at, the periphery of the site. The
evaluation must include justification for
acceptability or abandonment of we1ls. Show
all wells that may serve as int,erconnection
between the nAil andrrBrr zones. The report
should be accompanied by a map at scalable
dirnensions showing all wells of questionable
construction and completion, which will be
abandoned.

Install no less than 2 additional monitoring
wells at the Lower Tank Farn to delineate the
extent of the FPH. Develop a work plan to
recover FPH if recovery is deternined to be
feasible.

(4)

c. CORRECTTVE MEASURES PLAN
COMPLETION DATE: Decernber 15, 1993

Subnit a technical report acceptable to the
Executive Officer docunenting the results of
the Corrective Measures Study and proposes a
specific implementation plan and time
schedule.

SUPPLEMENTARY ACTIONS REPORT
COMPLETION DATE: September 30, 1993

Subnit a technical report, acceptable to the
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Executive Officer detailing completion of
work performed as identified under Provisions
C.2.b., including a floating petroleum
hydrocarbon recovery plan and inplenentation
time schedule for the Oil Pools and sites 2
and 3.

3. The discharger shall file with the Board quarterly self
monitoring reports perforrned in accordance with any self-
nonitoring progran issued by the Executive Officer.

4. Copies of all correspondence, reports and documents
pertaining to this work progran shall be provided to the
following agency:

United States Environmental Protection Agency
Region IX, 75 Hawthorne Street
San Francisco, CA 94105-3901

5. The discharger shatl perrnit the Board or its authorized
representative, in accordance with Section L3267
(c) of the California Water Code, the following:

(1) Entry upon prernises in which any pollution sources
existr or in which any reguired records are kept,
which are relevant to this Order;

(2) Access to copy any records required to be kept
under the terms and conditions of this Orderl

(3) fnspection of any monitoring equiprnent, methodology
or site, implernented in response to this Order; and

(4) Sarnpling of any groundwater or soil which is
accessible, or may become accessible, as part of
any investigation or rernedia] action program
undertaken by the discharger.

I Steven R. Ritchie, Executive Officer, do
foregoing is a fulI, true, and correct copy of
the California Regional Water euality Control
Bay Region on May L9, L993.

Attachments:
l-. Site Location Map
2. Site Map

hereby certify the
an Order adopted by

Board, San Francisco

Ritchie
office

Steven R.
Executive
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